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(54) LAMINAR INORGANIC SUBSTANCE -CONTAINING RESIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare the subject film capable of maintaining transparency and 
surface smoothness of a resin of its own, developing excellent modulus of elasticity, dimensional 
stability, gas barrier properties, etc., useful in the field of food packaging material, liquid crystal board, 
etc., by adding a prescribed silane clay composite to a specific resin. 

SOLUTION: This film comprises (A) a polyester resin or a polycarbonate resin and (B) a silane clay 
composite material. The component B is prepared by introducing a compound (B2) of the formula 
YnSi4-n [Y is a (substituted) 1-25C hydrocarbon group; X is a hydrolyzable group or OH; (n) is 0-3] to 
a swelling silicate (B1) such as smectite group clay or swelling mica. The average layer thickness of the 
component B in the film is adjusted to 300 &angst; (preferably the average aspect ratio is 10-300 and 
the number of particles existing in 100 II m2 film area per unit ratio is 30). 
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^rrsfeco, 2-^\+-tx;uh«j^ K+v->^>coii^ 

^•^■fsfcco, 3 -/s-^^yptr^Hj.* 

a t> o*«*tf s ns . y «twkR .1 ~ 2 5 ofttokatgi 

14. h*x;Uh h+^->7>, tf^h'J^DD->7 

■T-5STS-i>«-&©^Ji:bTt4 v t U P^^^ 

S*^co«sji:LTt4, r-5H , J^-+->x5-l/>7 p Pbf;U 
h'J^ h-^->->^>, &.tf2 -X h^^x^;!/ h U ^ N 

^%mT-&z>m&<DMt VT\t. r -if') -> K*->:/p 
tf;i/h'J^ h^->->7>^lf ens. Y^75 7ST 
S^^nTI/^STSS^CO^JtLTtt, T-757 




zfmdjihV* h^z/is^y, r- (2-7$;if 
u / mj^ h^->->7>^tf e.ti-s.„ y#* 

X h ay ^ h UX h + yy 7 > Y 

«, r-->7/x5 1 ;i/hUxf>+v->7>*3<J;t^r--> 
7 J -Ju tf;p MJi K+->->7 >&mi 5ft*. Yd** 
* i/)Vm TBtfe $ tlT ^ £ ST * -5 <DM t V T 

*->->7>##tfsn5,, miB^tcYd^^a^^rf 

#J<!:LTte. N, N-S? (2-tKDt->lff) 75 

y-s-TW^hyxb+v^^w^n-s. * 

Bfc*tt*;fc5'9/— Jl* (S iOH) ©^T&OWS. 

co o 3 4] ie©^ &rz\zm 
>^'jn-;k ypei/>i"j3-;K 1, 4-7 r 3'> 

^-;^0^U3-;m, 7-trhX y^l/X^l/^r 

- tf d ij h ym&mtf e>n-5« 

[0 0 3 5] Cine»<Dgtt^«m34Tffl^Tt)S:< 2 
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Jg®P B md^l Ofg^ifcig^-r-St. lESRSJRI©^ 
[0 0 3 6] Z.ZX% *Bja#tCi3UT. ^rHtty-fK 

mo&mfimT'&zmznm-? z>. fmmmwhM xu 
mmm (saxs) uax^tb^z-tifimm^o -rftfc 

r a g g<nj£.\Z%TlZt!>TWlii-?ZZt\Z£Qjg.Mmm 
[0 0 3 7] ^j@tt^'f^©Jic®WBI*^6<I{C&^: 

5«MIW#ft£ Ltd «*.«, ®H81[-?^Jffl-r-57f 

Ji^Lfctf^X^fctev^nxTtcS^snft: 
HS0. 1~6. 0mm<D3gfflfCS^fc<Dd< 
[0 0 3 8] ±|H©J;-5(C, HijHtt^'fS?^CDJS®F B 1Ri 

**wtmtftmm*ttftmft't>izzs7>%{t-er®%m 
to\sTm&?zz\uzj:ioft£>nnz>. ^^>mit^ 

0 0 r pm£U:, L<«1 5 0 0 r pmfill, 
$?£L<te2 0 0 0 r pmKlttSA 1 . 
$Mi*5ffl^T5 0 0 (1/s) JfSKHl 
0 0 0 (1/s) £JUt, iO!?Sl<ttl 5 0 0 (1/ 

s) si±<D?immm&tiaz.z. m^<n±^m\m 2 5 

0 0 0 r pmT-£>«3, IT»f3S©±f!Sffl«^ 5 0 0 0 0 
0 (1/s) ±H«J:»J'b^#V»«TaW*ff 




(8) 



[0039] 4&8«#asfflv»*#ac©«£, mm&t- 

[0 0 4 0] ^j@^dr-i'^©->5>^t:-a-^|0D^A 

j^miRjW*bjtiWtt^M©*afc#aE-r 
©fcS'^sMfc&fcj&mpASftw*. ^rs^y-fm^* 

©&&R]£ffite&Wjia£;ft-bTV>£l§-§\ ^CD^7SS 

[0041] RiStt^ffl-e^-tcjtfT-r-s^, iKstcfK 
**b£tt©#flfiOE**-e* o . ^#atti©jlMtefe» 

5>tt±*&fls£««£©»ftltt, 7^MtffO->7 

*. *BT*«34stf, ga©tt&a&:rr<5*g&«© 
mt^-rwai o oMHwcatbT. 0.1*6200 

BS8PT*?K $fSb<«0. 2*^6 1 8 OfifigPT* 
0. <fc0$?£b<fc£0. 3j&">£ 1 6 OfiSSBT&O. M 
«F*Ktt0.4*5 14 0li»T»tl. 4#{C#£ 

b<«o. 1 2 osaapi?*s. ->7>«<fc-&^ 

©ft$*0. lSSS?*ilTabSt#e.tli>->5>tt±1S 
fc. 2 0 0m*««±Ttt3&*aqgtoSfc^©T, 2 0 
[0 0 4 2] ±B©i'5 KbT» 6 n*->9>tt±«-& 
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0, ms&*'(wt&<Dwm<D&mffimzit'<Tifckv% 
*. ^Ska^fc^HRsnxjflEiifniiHJWBytsn 

£\ 4MW«t*l»*-«-*4:WtXJiR|±*JJBIIU>t«»fcH 

fc<£SIBHJ^*3ttifcttBT?*«Eb#.5. ->5>*S 
±*£#©j£SI«JHHa»ltt$-'r Mft©nM©JCBRIM 
tcit^T, 1. 3»BLt. ff*l/<ai.5iH±, »c 
MF* L< tt 1 . 7 fflFSU:. ttfcff* b < tt 2 fg£t±&A 

[0 0 4 3] CCTJ, ->9>*fl:^*3WWBtt^r-fKit 

ic*Asnfcwaa*0*tt-caBb^*. 5tgg©#i* 
ttxn «T©*jtjft«*tfsn«. *t\ ? 

Tv»*s/7>*fc#*€«a*bHifi-r*. «s»a©'>9 

A (KB r) «f©«k3ftft««tBfi£©H:*T*»lca 
^bTlOBEiSiHtU 7-'JI« (FT) -IR*I 

Ktt, 3t^(C^@lbfci(»*«©->7>^±«-g-#:$-£-© 
SSiSftSJUji (DRI FT) -CSte-r*Jlt3l«a*b 

[0 0 4 4] ->7>fii±1S^#:©ic®HfB**I^B 
ttir-fBt*«tD"bifi*bT^**tt. l^W^Till 
b#£. 5f Ig©;fri£,t bTtt, #J;Ltt, £rF©*fe&*IP 

jfsn*. ±BtH«(:i/T, as«bTVi« 

*»6|ft*U ^bfc^{C, ^AX«EHffj* (SAX 

s) a^T*Bb»a. uC^tij, t&5M*©->7> 

*fi±^-&^© (0 0 1) ®{Cfi5fe-r^XI8lHlSTt-^^ 
M5rSAXSTS!l^b> B r agg©^fdST«J6T» 
ffi-T*^i:lCJ:Ofl£ililRIHI***#*. R«|(C«lffl©» 

att^-fWftotftsiBHssnjgb, zwmm&itm-z 

[0 0 4 5] IWE©«t5K, #«B«flT«c»bfcaK:, 
»JlPbfc>'7>*fl;'&4fcH*3f6-ra«iK»**FT- I R 

Q *>tt* bT V»* H t * S A X S ^TSO^-r 5 d i fC<k 
•3, ^9 >tt±»&ffe&«£j«bTV»* *^ 
W©JW*«MI*#*1IHI&7-f;WAK:*ViT, f^nJMtt^ 




tt, 0. 0 0 1~1 2tt»gB, »$L<ttO. 0 0 3-1 
OfiftgiJ, ckOJfF*U<ttO. 0 0 5~8fi»g|5TS 

£>„ ->^>ifi±ig-&#<z>E-&&s<o. o o ia»g&*#5 

Sagged S3J«^*®tt^«75:t)tl-5<«(fiIfC 
[0 0 4 6] Sfc, ->7>!fi5±S-&^^S*-r-5SttSI 

«***«MB7^;WA©Bic«-J(S3&«, «*Wfc«o.oo 
1~1 Oli%> fftKttO. 0 0 3~81i%> «k 
<0ft£V<\tO. 0 0 5~6a*%<!:J&£J;5£PI§aS 

n*. m.ftm&o. o o i a»gfcfcstT&£ tm&<Di& 
[0 0 4 7] *»m©jj?yx*?;p#»*fctt#u#- 

zmm-rziin. <b> #ux^At»jB*fctt#u* 

#£*«*-r*X8. (C) m^tt7*U# 'J 
[0 0 4 8] _kE©lS (A) T!JBtrJSn*$HW«£ 

»IW«*ll§*3cUTH»bfc->7>«i±*^fl:t 

[0 0 49] jB^-*3tt*J:<fT'5fc»K»4. MWO 
IeIfeS:«5 0 0 r pmW, *SWi3 0 0 (1/s) 

£U:0>JWra«teio*.*. i§f£ft0±lBtttt 2 5000 
r pmT*D. ilRaSC±K«tt5 0 0 0 0 0 (1/ 
s) T?**. ±IB«J:Ot)**V»«Ta»*ff-3T , b3» 

[0 0 5 0] IS (A) T#£tt5*6±*H£#»;:-g-£n 
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tt. ■Wtt^<^©SDJB©JSffiWIB©4«£U:T?* 
0. #£L<«5fgJK_kT<i5 9> JEK#*l,<tt6«& 
±Ta&^>. fiE®IHBlJ&*4ffif*gST*St, *HfPJ©Ji# 

[0 0 5 1] #ctC, IS (B) „ ffete-fe, #!Ji7t 

±t«s«'&flEflc3i» sa«n* i aeunfeXH-r*. # u 

[0 0 5 2] Sfc, flEK-frfttt&l&. ±Ei^ttiyv 

«r**T^. &±#«#©i%-#Scti:©^S>, #'JI 
Xr-;H(fKO««^-j!Efl:©*MKKaEtt0.4 (dl/ 
g) 5fc»T*9» $?£L<tt0. 3 5 (d 1/g) «T 
TftO. iOSfSL<(J0.3 0 (dl/g) KTT* 

£?5H^g (Mv) H1 0 0 0 0**T*D, «F*L<« 
8 0 0 0 BUTT* 9, =t0ffSL<S6 0 0 0RTT& 

*• 

[0 0 5 3] ±ISCDffia-a-«*^#^^j*t LTtt!|#fC 

wx^fi^yu 3— ;wfc-&**xx7 t ;psaft-rs* 
yj3-;wb-&»*fctt-tc!)xxT-;i/»i*tt» 

wt&ajRprant^ux^^mrffit^ua-JWb^ft 
©fi-&4&*toj»u i 5 o*c#is*s?sfc<!iffltt#yxx 

v^tt, JK»t34*»iirfflHife#uxx?;mHB*^*r»^r 

ffltt#Ux^T-;w»jB©iij«a±T»»«*tU. -5-3: 
fttt^wsn*. #u*-#*-MMg©« 



(10) 
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[0 0 5 4] &«^g#£»-5£jcS};i!&g&Mj&tt, & 

tM:0a«n*i«*fctt2ii«j:T?*s. ;fe±^^ 
r. »M«»*fctt«F«K:ufca^tt^i'#u 

0 0ll»C»bT, tt±4Hft#*0. 0 2~4. OSS 
SB/#, »*b<ttO. 0 3~3. 8fi§g&/#. J:0» 

ib<uo.05~3.5 «*tt/#T3ttt»K«iqr 

[0 0 5 5] -e-LTXg (C) . ffctoS. S^tt^U 

[0 0 5 6] *»MO*tt*HM(»dW«JB7^^t4, 
±lE©Xg (A) . (B) (C) £fr? 

o T# 6 tl« if SKA* S7^^AfttSfCJ:t) T* 

ens. 7-f;^fl:©*ttJ4i*K:iB3t'*n-r, maks 

S. ±f2©J:5lw. Xg (A) . (B) (C) \Z 

T&t*, ^^T^»JX7>5 i ^ffi*fcJ4^U*-^^- 

N»is***bTH^K«^bfcak:jWi!i*iitefe-r** 

[0 0 5 7] *©±3K:LT»5ft**«9i<OJitt**« 
ft. LfcMm1MX©«JMISI<!:«£<g 

r*. ^©^m, v7>*s±«-a-#(4»re7-<;i,A4'-c 

14. *»T**IKBttdr-f»tt[K:tt^T*K«l*-r 
*. C©«!tt«««0^5>«±a^#04HR«tt»4« 

[0 0 5 8] sr. ¥i$7X^? hit*. Sfffi^fCfl-fiSt 



b -> 5 >*fi±«-&# was s /« jp © it (DWcw-^mx- 

A^co->7>tt±^*©¥i^TX^7 hitttl 0~3 
OOtfeD. #$L<i4l 5~3 0 0T&9. 
L<142 0-3 0 0T^5, v^>*5±*g-&#¥i$77> 
^7 htb&U 0*»T**£. #5S^©g#»&^r 
»Jfi7 ^ ;WA©#tt*^»-*S*JEtt^©a«a»*«-MJ- 
fc»Sn&Wtfr&jfi(t»*. Sfc, 3 0 0ct0^:#<T ! fc 
Sa*J4-€-n«±^fcSi&Vifc«)» ¥i$77;^7 hi££ 3 

o o ct o < r a&gte&K 

[0 0 5 9] [N] 8fflt7^;i/A®«tl o 

0tfm 2 {c*5ttS, &S!tt$r'f»&©iti&fiStfc^y§fc 
D©#mtfcTRT*3<!:£ar5£, *%^©g«*a 
*Wrtr«K7^;PAk:feW-*>'5>tt±1J[^#fi!) [N] 

tttt. 3O6U:T*0, $?£L<tt4 5£U:T;&9, «fc 

[N] 1*510 0 Og^SSASt, -tneuaMWi* 
fo5&<&50T. 1 0 0 0 ±9*£<r*&»4& 
[N] ffitt, 09*«, *Oi5tbt*»5ftf 
-So ?f2.t>*>. £]5 0 Mm~ 10 0 MmlP©7'f ;i/A<£ 
TEMfCWLfcflT, H8WU 0 0 »m 2 OftS 

#arr*tt*©«* (Bff«tt»eLT*<) £aA,-eig 

««K#ftr JBb>feMH£9-'fKtt<!>ms 
tt*T?BfrU B«10 0/im 2 l:iIbfclS: [N] fit 
iLTt>«fc^. ISoT, [N] ffif4flttfttttt$*ttli 

[0 0 6 0] Sfc, ¥i%JlJP$, mtiLVt-Cftm^fzi/? 

*»WO»««W*d*r«K7 -f JU A © >tt±1S 
-&#:©^gJP©±{Effltt3 0 0 AHTT$0, JftL 
<t42 5 0 <J:0jf? : Sb<«2 0 OAJ^T 

T*So f^iS^SOOAi^tV^i, *3S9f©/l 
tttHMMMTtte?^ ;PA©5W4*^rffi^14^©5Sc 

mttotzm&Ztifc^ifi* l 0A«kf)^<. !ffSb< 
t43 0 AJ;»3^:#<. cfc 0»S L < (4 5 0 A«k 0±# 

[0 0 6 1] Sfe, «7C*J¥^ . *^B«©«^il^-& 

©MJ5*.©g^MT^St^«r^<!:. ->7>*5±«-& 
#:©ft^c«J¥©±EEfflt4, 1 0 0 0A«TT-*»), 
KJ49 0 0 AJ£TFT&D, «fc Oiif * L < 148 0 0 AfiJ. 
TT*5. S^fl»*n 0 0 0Aj;9;*:£^<h, 

t>n*»^«»»*. ->^>ii!i±«-a-^©s^«ji©Tis 

«J4»{ClB3e*n*V»5if«» 1 0 A«k07^^<. »SL< 



(11) 
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[0062] ^bhmfic^t, mm^xfm&^\tm 

[0 0 6 3] *%^©@«*!^-^#SJilg7^;i/AlC 

^SPf 5„ ft, VKUy^7.#flii:©MfO 

&£©^fi§fq#;i^>^t-S-^:yy ^)V^^y ij 
- bfc£<D^ffift^#3r>>fc-£%}13ii£x&tiL2nx^X 

[0 0 6 4] *&w<Dmvtm®%re;m®m7 << )i 
-caw 7 ^ jv a t -r m *> «r«i-e* -s . 

[0 0 6 5] WIH©«S7>r;l'A^Slji-r^^fe«i< 

my * jua tm<D y * ;pa z&mmts: ax-mm-r^ 
me>y -ova±x. *^©Mttfttt4b3irttfl&7 

^A£^S£KJ;oT^/&£-t!-£7jfe 

#?8?J§ ©S«ilt8^Wfifli7 w A ±xm<D y-ovi* 

[0 0 6 6] *58WOJi*aHMWr*«HS7^;UA«*»T 

z.t.is.<. &&m j $>%&&&&m?2>z.trfxzz><, 
s^(c<toT#?»n^.wig7^;i/Att^{c, »«i2»t— 
t\ $mmy4)ii±. mm®. -&.&m&mtft. mm 
mttftiivxm^zztwx'zz. 

[0 0 6 7] 



U X5 1 v >t- v y $ v— v 

(Tjinh) =0.63 
PETtiStt) ( 



• PET : (ft) 
8T8^ fiPn€PBK2 

(dl/g) 

V-) 

• fUyi'Jl'S^^ : ftftttg (ft) S. fnft#& 

(£*&> DMTt»f) 

-2, 6 - t7^l/>y*M>S^fJP : fOftMH 

(ft) §a. m?ti& NDCitt) 

t!)V (ft) NISSO-BHET (£A|$, BHET 

tarn 

■ PET£EGT^S^LT»6ttfct>©£fflV^Co.i¥ 

•=mwj7*u^)\,;ftmm. (ft) a, 
d d d {&m. i p c t?rr) 

• zzmc^yfu-ov : fn^e$em (ft) a. sift i& 
(eAB. Tpcttt) 

•2, 2' -t'X (4-tt ; n^>7iZJW -7*D/1 
> (fX7xy-;UA) :$lftttX (ft) SI, ID^IS 
(SIM. fX7z/-Mtf!rr) 

• p - t -7*f)l/7z/-^ : fD3tttH (ft) §S. 
II 

• -7x?Mkfr-#*-h : ALDR I CHS, ist^#& 
(£*&, DECttf) 

(MM£4r'rfttt) 

MsiBWIH=13A) *JBV>fc. 

• ^ h9-r h«n-yy**;i/ (ft) 

Mh:)Ht>^hSWN (jg®P4fSI= 1 3 A) £ 
JBVvfc (K^ ^y h?-f hifSc-T) . 

• Sg?H14*««, ^;P;7 2 5 . 4 g tir'f 77ftt h »J 
7A4. 7 gCD»«)^<£Jg^-L. 8 0 O'CTDPfS^a 
lfcfc«)SfflWc (J£SFb1SI= 1 2 A) . 

(->7>aHb£W 

• r-(2-T5/x^;W75y7nifjn>u^ h*->-> 

5> : B*3.X*- (ft) gg. A- 1 1 2 0 (StK, A 
112 0 iftrT) 

•r- (#U^v-x^U» 7n^hU^h+->y 
7> : B#3LX#- (ft) B. A- 1 2 3 0 (OTI, A 
1 2 3 0 t^-T) 
(^Sri«) 

• X^>ifU=!-;U : B*Mi$ (ft) S, tyifu 
>^U3-;p (6«, EGi^ f) 

• ^b^?u> : fojtM^ (ft) SS, faftftWi 

(FT— I R) ->5>*S±1t-&#l. 0 glfh7k H 



(12) 
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D77> (THF) SOmltSftlL, 2 4B*ia#t#L 

lmgiKB r*&5fc£}2 0 Omg L&%M&m^T3&fr 
CiB^-bfca, *±:/U:**;BV»TSlJgfliC!>KB 
^^^SLL o^T^^gg (AftHfftft (*) 
S, 8 1 0 OM) £/BV>xail&TMetsfc. tttusgt* 

m~ 1 .7.4 i ^>iHi^«i o omtvtz. 

<5MRttiR<0»fc) y7>tt±S^lcHLTH TE 
[0 0 6 8] JS*5 0~1 0 0 tim<DmtS7 <{ )V&&m 

mvtzo mmm-m^-mmm. (h*«^j em- 1200 

EX) &m\<\ 2nij8*JE8 0 kV-CflS*P47j~ 1 0 07J 

m^7>tt±&&ft<z>ftnvtm&®mM&\stc. te 

M^M\Z3$\,*T. 1 0 0®B(±cD^mSi^#ffi-r-5«S 

*SjHru m-m. ( [n] «) . mmn&zfm&&. 

-r>^-^XXha<Diii^WS»P I ASIII£/B^ 
T^S-r^*{CckOS3^bfc. ¥i$7X^ httna* 

to [n] fitosa^«KTco«tp(ctTffrpfe. *-r, 

&£0<#4&TI&U ®S 1 0 0 umhz&W.\stcm& 
[N] fflibfc. 

[0 0 6 9] ¥i^BJ5tt<a^<©>'7>ite±^^©eff 
^ (#0 St©7t#®^BH-2) $«ViT±IEtl^«l 

©tj&t [n] fcjeu i^stc^ux, -y- 

>7MtI. I NKAMSffl*^ hXf-yTHM6 0 0 
*fflV>T2 6 0-2 7 0 < CT^Sl!$-a-> ^S6«eS8©SS 

[0070] m.mzftmvti.^ftmtiLT'DTx^? hit 

(/JvfcX8!?lHl#ri£ (SAXS) (Ci^JSBWfSOzffl^) 
XHfg£gE« (g*«8S (&) SS, RU-2 0 0B) * 
flHV ^-yy hCuKagl, Ni7^;^- «JE4 
0 k V. «gg 2 0 0 mA. 29 = 0.2~16.0 

° > Xt7^=0.0 2° ©®j££#T&SBS1|g£}ll 

[0 0 7 1] JSBHfiitt, /jNftX«®Sftr-^ft«*B 



r a gg<7)S;(Cf^AbT»:mtit. ifcjEU /JvfcXHfc! 
-f ft «©«B*«fflJiT Jij&H-fl-tc'SiBi, 

o . 8 • iziT-n&z>%>\zmm&mm'?&z>t?>- 
&u &mmmo)was^Mtvxit> 1 o oAtit. 

(7^;PA©^P) If^nSa^flBfcBr Ot*) 
5£KJPfh ; S P- 1 1 0 0D£fflV>T. y j Jl&omm 
ZWfeVtz. 

(3[364f£) J ISK712 7tCfi£V». 2 5*Cfc:feV» 
T, §ISS&5 0 Omm/sT<Z>3l^#tt35£iB356L 
fc. 

OlMMKSffift) -fe-f 3 — tf? (80 iOSSC-52 
0 0i3i:tfTMA- 1 2 0 CSfflViTaS^Lfe. 

(■WttftfiS) 3Km«S (#0 §?<Z)Sffiffi£fh ; s u r 
fcoml500 A*JS V»T» #>L-m8.2 ZMMl, fz. 

(a-x (me) ) B#«si!8t (m mo^-xmm 

§§ ; MEM- A 3 0 0 VJT, J I S K 7 1 0 5 fCfiEo 

(kxsjMs) ass* oho soaHtissjsinggiK 

OXTRANSfflV^T, J I S K 7 1 2 6 JCfifoTSllS 

(ssft) ass* (*) ©©as^sas^ePERM 

ATRANSf^T, J I SK7 1 2 6 tCfi£o T$l5gL 

(#*»*) »6nfcPET*&BPEN«||7-fJPA 
«ttM (14 4 BIRD &10 0mg£*jf 

fFUT, 7i/-*/l, 1, 2, 2-ff-7i'DDI 
(1/1, SSJt) Jg^»«|2 0ml 2 

(^inlj) S^J&fe. 
7j inh = (In (t/t 0 )} /C 

«, C«jg« (g/d 1) ) 
(GPC) ^DD3jv>l'£*«J6 gtCPARStflg^w;^*?! 
4mg%mM2l*rz. 0.5/im7^M- (PTFE 
S) TffljgLfc^. *7AIS4 0t, *-vUT-j§« 

O/iL0MT, WAT E RSSG P CfflV^TSll^^fT 
V\ #UX^l^>ift#»CTa»¥^7>^« (Mw) Zj£ 

&fZo 

(12 0*0, 4 BIRD Hl0 0mgS«^L 

T. i7 D □JJsjl'A 2 0ml ^inAT^Lfc. SJjgMS 
2 5t. OAD-f»lt, S»*5SSa^gB (7^7 
^ttS, f73?<7-) SrfflViTSPBifaft ([;?]) 
€:jffl^b, TiS^^JfiSS^^a (Mv) £gffiL 




izm&-rz, $im7 * )i2*<DR.ftmz. j i sk7 o 5 

mmm 1 ~4) : mm\t^-imm.^<D^^>mt^ 
<Dmx 

3 5 0 0 gco-f *>&&7K.\zi 2 5 e(Dm^^r-fmm. 
£iDX.» B#«$ ($0 &<D&^.S.)V&m^T5 0 0 0 
rpm, 5#P B lj£#LT#&$-8-7£. fffi^tf^ 

5 >J^it^U, A1120 (r-(2-75/xf;W7 

1 2 3 0 (r-xt?'J^->X^U>-/PfcfJl/hU^ 
->->7 » \tmmT p H 3 . 0 fCil^L^:*TllO*^ 

[0072] z/?yi&±m-&w-<Dmmv&. ^mm^m 

mfr&ftM, *&#L£fc£SAXSfCckD&D5P B 1 
mZMMV, *3«i:^THFl?ifettLfcfcCD(Z)FT- I R 

■tZZt\Z£.l0?T'3fc. *£*te«l tC^Lfc. 

(nt&mi) Mifi«siiT#e.nfcA-Mo-7j<3 6 0 0 

g\Zl 8 0 0 g©EG^Jn^T+^(cig-a-L.. i&fi^Jl 

0 o~i 3 o < CT*34i^raa^^fT^*^i^fe-rs*t 

cfcoT. ->7>*i!i±1S-&^*i e t^EG^tr)te±^fc#: 
(A-Mo-EGiit) ZffiMVrc. *ti±ftm#*<D 

->7>ifii±m-£&<Djmr3m\z. >i 0 0 a-c&o*:. 

[0 0 7 3] liS±^#:<75il®<httSiJte;T<7)^$ff 
t>fe. M'g'g&tiO'Dtftzm&mtZ, 2 5 0 0 g©PE 
T\ 6 50 gOEG, 7.5g0h>y-K7iy-f 

mmtt. m> S7f*x^^ ao6 0, e*p$ 

1 8 0~2 4 01CT^llltra3 0M#LT, i®f]<Z)E 

^^tlfePETT'^^UV-O^iteSttO. 1 1 
(d 1 /g) ±IBPET7 P l/#U-7— $2 3 

0~2 5 CCtC^-fe, 10 0~180rpmTSltL)i 
#5, ^Sm^oST. lSOOgCDfiii^A-M 

o-EG^a^wfc^ftiLfe. tt±frmft<DWitamm 

«. 152 0 0 0 g/BfRSJT&S. #fi±#ifSc#ssinfg, £ 
£2 8 0 < C£#*&L&#£>, «fflLfcEG0 7Oli% 
$K±.*J&9\-\Z&3k\stz®., (0. 5~5. 0 t o 

r r) VTmMmm-£&fT?Z\ii\Z£r). ->7>*S±*g 
^#t*P ET^flg^#fe 0 

[0 0 74] #5»tlfc->5>fi,±«-&^WPET^Jii 
£f&g (13 Ot:, 5^1) T^-f 
mmiZ&Q 2 8 Or-Clftii^fT^. t^B^LTT^ 

t^D-;KOWT% 8 0X:x-m^^]\Z3. 7fg, 9 5 

rT^i«]tc3. 8<gM#tfc„ mw&vyj 

2 0 0 < CT-^aiS*fT5«^ t i;oT. V7>*5± 
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^-S-^Sr^WTSPET^^^A (KJ?105tf) * 
l§, HMSBLfc,, PMtE^$:*2IC^-r. 
(H3fi0iJ2) ffiig^2T»€,nfcE-Mo-7K*iffi±^ 

*g"&#CDJg®fS1Birau >1 0 OAT&ofc. 
[0 0 7 5] 3 6OOg0fii±M^E-Mo-*58 
0~9 Ot{Cjll!&L&75*£» 3 3 0 0 gCDBHETSrin 
*.Ti§^£ii\ 100~3 0 0 rpmft#Lg^L 

fz. muom.-^^. »i2o~i4o tTi5 3 mm& 

ttTJBbKLfc (IgaOTKS^tJ) . ^V^T. 7.5g© 
AO60, RZfm-&MmT'&Z>E.mt7 >^"E> (Sb 
20 3> £U§Sb203£irf) 0.4 5g$SAU 
«2 8 Ot, ffiizmo. 5~5. 0 t o r r -zmmMmG- 
£fr^i:fc<fc0, :>7>tt±«^#li-*PET8Nlg£ 

[0076] mseu tmm<D^m-vy ^ jia 
-ovi* (mmi o i nm) mssisfz. 

®&fr<Djg.mmmte> >i o oAT&ofc. 

[0 0 7 7] *5±»Si^E-Mo-*0^t)f3fC, 3 6 

0 0 g©*5±M«:A-He -7K*ffl^fe^«, mm 
0« 2 <h |^tO*ftT-> 5 >*5±«-&#^r P E T»Bg^ 

»lC±ot->7 >*fi±ig£# £-^rr -5 PET7^M 

(JgJPl 0 5 Mm) ff^Lfc. 

[0 0 7 8] mffiM4) 5Sj§«S|4T?#e.nfcA-M i 
-*3600glC1800 g<Z)EG£jta;LT+#iC*g£- 
U *&£**J1 0 0~1 3 0rT&4P#P B M#£frV>*£ 

t?*fi±#«# (A-Mi-EGi»f) £i8§aL£. *5 

±ftm#*vi'7>%i±m&fc<Di&mmm&. >i o o 

AT&ofc. 

[0 0 7 9] ^^-^WHiat^SiJlC^TcD^^ff 

7*\Z, 2 5 0 0 gODMT, 1 6 0 0 gOEG, 7.5 
g©A06 O&cttfO. 6 0 gOf^>f h^T'h^'t)- 
-fb* (T i (OBu) 4 )£&AU K*I«I515 0~ 

1 9 0t;T£j3B#|lSHt#LT. DMTiEGSlXf^ 
32&£-t!\ PET7M*'jV-£H8SLfc. i7"^#U 
V-O^ic*fiS«0. 0 6 (d l/'g) T&ofc. ±IS 
PETyi/#'J V— £2 3 0~2 5 0V.\Z^, 100 
~ 1 8 0 r pmTttJ^b^d^. ^Sm^T, 1 8 

o o g©fi±^t#A-M i -EGzmmmzwktiahtz. 
*&±ftm#<DmMmm\t. $52000 g/^ppn?*^. 

*4±#&#:SsJt]&. ^$2 8 0-C(C#ML^e., ^ffi 
lfcEG0 7 0li%Pi±S^i;|iSLti t 
JE (0.5~5.0torr) LT^StMM^^fr^ C t 
IC=k0, ->7>*fi±«-&^*PET©Ji&*#fco 



(14) 
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[0080] *:<d'&, mmmitmmv>-jjft.T-7<<)VL> 
\\Lt zm \z j: o t •> v >«±«^*$#r a pet7 

■OVh. (if 9 9/im) gMfibfc. 

(HJgtfii 5 ) mmm i i mmoy^m-c -> ^ >;ta±is^ 

^tnPET7^M (^JPl0 2/im) 

^t,i-c. ^7^;i/A$ l 4 CCfciraft&bifc^ mki. 

3te&#bTlfcfHt;-f£*t;: c koT, 3$7>ffc;b. ffffib 

[0081] (jt^M i ) mmm, &£&mmm&tr) 

-Dtftzjr—b?U—7\Z, 2 5 0 0g©DMT, 160 
OgCEG. 7. 5 g©A0 6 0i5j;tf0. 6 0 gCDT i 
(OBu) 4 £tS:AU SJSM^^Jl 5 0~1 9 OtT 
®3mfflm&V-C, DMTtEGSZ7fMiSt> 
PETyi/#ij7-^aLf Cl K^U-^UV-^lgc 
*5Ste0.0 6 (d 1/g) T&ofc. J&£2 
8 0 < CC#2&b&/&i'5, fffllfcEG07 0fiM%£U: 
**rtfc:|*Sbfc«. ££MJE (0. 5~5. 0 t o r 
r) bT»HM££fr'5c:4:K:i:D PETflMgSfi. 

[0 0 8 2] mmmitfm<D^mvy^)UA ami 

0 3 um) U PMffibfc. 

(JfcttOT 2 ) it«M 1 £ R«©35FiSrC PET7^M 
(JKJP 1 0 4 um) *ViTSt«S«4 tn«©^ 

Vk-(?&tlikt cfc o T&TMfc 2 ffllM# PET7^^ 
A£#, fffabfc. 

[0 08 3] (Jtfe0<! 3 ) i£t$M 1 t |^«©a-&77feT 
»fcPET«fK2 5 0 0 gi, 1 2 5 ig<Ot>t'jnt 
-f b43<fctf7. 5gOA06 0 £ K 7-f H bfc„ 

*^T, 3 0mm©2«fliffli (B#S#1 (ffc) §2, L 
ABOTEX 3 0) &m\<\ i85£i&gE2 6 0~2 8 0 

■c, mm&i o o r vm-cmMMm-r^^tiz^xp 

*JS0i|l fcRMSO^fffiT^^Afc (BU91 0 
3 Mm) U BMffiL^o 

[0 0 8 4] dtfe«SJ4) 1 8 0 0 gCDEGi 1 2 5 g 

Unt-f FOJgSWfflfSl 7 AT&D, t^'jnt-f 
h<D«0M<»lS®KBSOl. 3fgTSofc. «5± 
#ft# (A-Mo-EG) <Z)f^b 0 fc±e<D«£J**ffl 

-T^Afc (SUPl 0 2 ^m) *m»IWliLJfc. 

[oo85] mmm 5 ) ussey 1 1 mm<D^m\zx, 

~>7>tt±m&ft&£.ZtEG&<£tl1ft±frm#: (A-M 

o-eg) zmrnvtz. ^frm&omMttemz&T 

— — 7JC, 2 5 0 0gONDC, 1 6 0 OgOE 
G, 7. 5 g©A0 6 0&cktf0. 6 0 g©T i (OB 
u) 4 £8AU RfaM&mi 9 0TCT*a3WMB8Wb 
T, NDCtEG&IXf^i^t, PEN^fU 



V-£Hfflbfc. S7b^UV-<7)MS*5S«0. 0 9 
(dl/g) X^-ofz. ±!BPEN7 p U3i? 1 J-7-£ 2 3 

0~2 5 0tl;^. 100~180rpmta#U 
SJS^^tST> 1 8 0 0 g©ft5±#m#A-M 

o-EG^a^Wlc^Jnbfco &±ttm#<DWHnmg. 
»2ooo g/isiB!T*s. *fi±#«#£gsinb;t 
*5:2 8 0tl;#fiU^, ffflW:EG097 0 

a»%a±$^(C|^b^, (0.5~5. 

0 t o r r) bT^fiHa^^ffpCifCiO. >-7> 

*5±«-&^WP E N#flt£#fc. 
[0 0 8 6] ^-<Z>^, HJI091 tmmv>Jj&-C7 -4 )1<A 

ftt4*tJ:5T->5>«±*^#tft|!rt4PEN7 

WJl'A (HI 103/xm) PIMffibfco 
(fU60!I6) Sjg0ij2T#^nfcE-Mo-7K3 6 0 0 

gCl 8 0 0 gOEGSrUOAT+^Ctg-g-b, fi&m 

0 o~i 3 oicr»4ii*nifflw*fTV»**»*-r**K: 

J:oT, ->7>*5±«-&^*3J:^EGSr-&triK±^«#: 
(E-Mo-EGi»t) SSlSbfc. &±ftmfr'pe> 

^7>^±m^<Dsmmmt. >i o oA-e&ofc. 
[oo 8 7] ^ftmfrvwmMmiz&Tomft&n 

t>fc. tUtt. ifi5±^«C#A-Mo-EG<D«t3(3C 

1 8 0 0 g©&±#St#E-Mo-EG£m>£:£tf1- 

uss^j 4 1 mm<D^mx -> 5 >*5±ja-&#^fir p e 

A<tTa*{C=to T">7 »Pi!;±S-&#:^*-r-5 PEN 
7^A (181/91 0 1 jum) fFffibfe. 

[0 0 8 8] (jt««9j 5 ) mmw. &&zmmm& 1 0 

-2Vitz.-*—y?;V—r?\Z. 2 5 0 0 gONDC. 160 
OgOEG, 7. 5 g©A0 6 0*3J:lX0. 6 0 gCDT i 
(OBu) SJSM**«J1 9 0t:T^j3Wfra 

«^bT, NDCtEG$IXf;«i§t, PEN7" 

0.0 9 (d 1 /g) Tcbofe. «*2 8 0*0 

IC#1L^^5, fffiLfcEGO7 0Ii%W^ 
tC|^*bfc^, (0.5~5.0torr) bT 

mmMm^^noztiz^D, penihwc. 
[oo8 9] nmmi iimmv-jsm-T*? * mmi 

0 0 urn) b» ffffibfe, 

(it«^96) tk««5i:ra*0*ffiT?#fcPEN#JB2 
5 0 0gt, 1 2 5 g©^E> ; EU D^-f hi3«t(^7. 5 
gWA06 0SH7-f 7^>Hb7i. ^V^T, 30mm 
»2fHl}¥m«i (B*Siil (*) 8. LABOTEX3 

o) m^mm2 1 o~2 9 o"c. iHieisioo 

r pmT^M^T-5;i£lcj;oTPENi^:>^'Jn 

[0 0 9 0] U360<J1 <!:ll«»77ffiT7W)UAfbb (K 
J?l 0 2 «m) . i¥ffibfc. 
(H:K«7) it^J4i^W77^-C. EGtt^'J 

Wl# (A-Mo-EG) ^t)«3»C±l2©g-&*g^V^ 




;!^A<ft (BIJPl 0 3(im) *ffl»Sffib/t. 
(S^SSM 7 ) §Kfi«3T»S*lfcE-Mo-**ftfli 

CO 0 9 1] *HRa£LTaMfc*?-U>*J8V»fc. 1 4 
0 0.0mLOSfl:/fl/>l:i 2 0 g<D->7>1f&±m-& 
fl**jBU B#*f® (ft) S<OIS5;^ffi^T5 0 
OOrpm, 3 0#W«#LT8£'fS££K«fcV). i£ 
fc*5 t U>£*>5>tt±*£#**trtt±SH(M* (E- 
Mo-MC) SrHSJbfc:. ±B©tt±5Mfc*fc*W'*S' 

[0 0 9 2] tt±#«#<DfS$?£l^CJ^T©&fe£fT 
ofc. SE**HflCT, 1 2 0 0 0mL(O-r*>3£Jft*4' 
tC. 1 2 8 0 gOh'X7iy-M, 4 1gOp-t- 
^7i/-;k 1 0 BOJfcffiSEJMW-h'JtfA, 2 
8 7 0 mL O 5 N*S!{t± h 'J ^ATKigM-gr&AbTjfc 

[0 0 9 3] _hfBO*5zfc^m^ 1 2 0 0 0mL<P 

\Z. 9 4 5 g£> I PCi3<£tf2 3 5 gOTPC^M 

#»#£H«b;t. #<AT, gsHUfflSTR gUtCfflltb 
fcKJfrgii'HC'f 4 0 0 0ml 

W}MM~C$> ; £>- r Oi/)l' h ! J If > : EZ7 A ^ D 7< 

K 1 9 g 5t:iC!$^b;£*&&£P£!lbfc. 

[0 0 9 4] Hul2wBP^»M^S^ty^bAc*^ 
£500~800r pmT^Lft^S, WWKbT 

s?#*#>Bfc^£;frtt±*Hft#*, [Wc;&3 0# 
AHTT^WfC^SnbT 3 «rllHWW*»Kl«toTP A 

t»» ->7>!fi!i±^-&^*5j;^PAR5^Wr-5^b75 1 

[0 0 9 5] 7-r;^b«aTo«i;5{cu^:„ *&±t 
<D'h<DW\*ifintzft&-ei&&mm% 1 2 o , c{c±tfT5 

ttfflnmLfc. ®C1 4 0t:Tl 5£\ 160tT15 

AR7^fM (if 10 3tfm) fffifiteiSSStfiJ 

[0 0 9 6] (*8S0iJ8) S?jg0<J3T#Sn*:E-Mo 
-*£§£j!&U f»*^W->7>*5±«-&#:^#^:. 10 
0 0 gcDJftfl:*?- l^>t->^>!t!i6±«^6. 6 g£g 
ALTi^fi^L (6 0 0 0 r pm3 OftTSmW) , » 
»S«:tl:J:o-c«±»t#E-Mo-MC*W 
bfc. ±EO«i±»«#K*»t*'>5>tt±*^flc©JS 
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®Fb1R8«, 8 5AT*ofc. 2 2 0g©PAR 

£8*2)0 U 2 0 0 r pm. 3 0^UTgS$t, 
7>*S±S^tPAR (tt±M#E-Mo-MCC0ft 

fc. (Btwi 0 1 /zm) tttfdfim trails 

[0 0 9 7] (i£&098) *fi±#&# (E-Mo-MC) 

O^TPAR^fi'&bfe. mc*=f-\sy\ OOOgC 
2 2 0 gCDPARSfSfSrSAU 2 0 0 rpm30^ 
&#bTj§fl?£-fr, PARfflHt^fl/>gMffc. 

0 3 u. m) U fiMffibfc. 

[0 0 9 8] (lt^J9) *i!i±#»# (E-Mo-MC) 

O^CD^ft=TPAR«ra-&bfc<. _hiHPAR^Bg2 5 
OOgt, 1 2 5 gCD^E^'J a^-f h*5«fcOt7. 5 g 
OAO6 0iK7<yi/>KLfc. 30mm2 

tamtam <.s*mm cho a. labotex3o) * 

fflt^ ^l&«2 9 0~3 1 0"C» Ml 0 0 r pm 
-emMmmTZZ\i:\z£-oTP ARi^^'J Drf-f h 

[0 0 9 9] HJ601J7 <h^<75^-T?7^;i/Aft (iff 
10 2 um) U SMBfibfc. 

rami 9 ) mmm i Tf^nfcA-Mo -# 3 e 0 0 

g£l 8 0 0 g©DEC£2J0*.T+#lCig-&U 

5 0~7 0tt»2« *EEbfc*«5«#*fTV>** 

■&tJifi!i±^m#: (A-Mo-DECtftf) £SI§?b 
fc. tt±d!M»fr+©^9>tt±*'&*©aa5IIBBtt. > 
lOOATibofc. 

[0 10 0] «i±»«S[(*:©ii«t»*Wfc«T<Ol*fP*ff 
ofeo 5OOg0tX7iy-M, WSB*5±»«#A 
-Mo-DECSicktf 1 0 gWZff-JVXXttD-'f H 
Sr^-h^^-^C^Ab, Ml60t, £E?j7kg/c 
m2, &m&mXX-?rt7V >>fVTJx.fo2li:Z>Z\t\Z& 
oT, ->5>!te±1S-&ft:^*-r^b'X7xy-;i/A© 

t'7.x^;HS?S!X7^;t/£Pi@b;t. ±aSw-> 

7 >*5±«-&#:<lr^#-r ^> b'X 7 x 7 -;UACD hf* 
«X7r*4 5 0 giO. 1 5 g©v7*3MP7.X:* 
*1M K££Jfclg«fcSAU EJ8&2S2 3 0t:~2 4 
Or, iE$5 0mmHg, 5 B^SJ&S-B-^f:: £0 

[0101] 7^;i/Afbtt^T©«fcotcbit. i 

0 0 0 g®j|(K^f k>fCJi|S©->7>*!i±«-&#^ 

#-r-&pc«fiig2 o o gSr+^t^^-ar, mtt^u 
««±T^m^y5 L i^>^^»itSb, 

■<^A£Si$£U SfC, 10 0*01:5^, 13 0*07:1 



5#\ 1 5 Ott 1 5»tl,^^ttTiilt5f l;i 

103 Aim) mEtt&E&m tmm\zft-?rz. 
[0102] mmmi o) 8?ig0<j3T#e.nfcE-M 

»&<!:LTl£tt:*3^>£ffl^;to 3 0 0 0mL®M 
$ (80 §a©S5S;5;i/£ffl^T5 0 0 0 r pm. 3 0# 
«5±*^#*^tf«i±iMRfr (E-Mo-MC) ^UML 

[0 10 3] SlS§SIC5 5 0 gffltfX7iy-M, 
±12©:tt±#S^ 1 . 7 NTiamti- h U •> AtK^K 3 
0 0 0mL*3j;^hU7'5 i ;VT5>5 gSrgALT^ 
U 5~1 O'CtC&SJL.&rit*,, *7iy>€:9 0^B5C 
Sfc3^a^i^^-S.»(C«i;^T> ->7>*5 
±*g-&#:fc J: P C»Bt«tI*ft^ ^ U >®m&'& 

[0 10 4] 74)VMt (iJ?104tfm) «HJSM8 

(iw&m i) m&wz-<:%z>ntzE-Mo-**$m 

U »**0->9>tt±*^*#&. lOOOgCDl 
fc*3^>lC->5>#i±*I£-#7. 5 g£&AL-Oft# 
jg£L (6 0 0 0 r pm3 0#Ri!ift#) „ *fi±:ft-«:#£ 

©HEBIHiBiteU 8 5A^S:. 2 5 0 g(O# 

U*— h»K**lnb, 2 0 0 rpm, 3 0M 

^1/ 7^;i/A-fL (BWl0 3iim) 

[0 10 5] (Jt&m 0) *&±ftmfc (E-Mo-M 
Si 
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^iC^fttPCSi^Lfc. S<Wfl/>1 0 0 0 g 
tC2 5 0 g(OPC$Bg£&AU 2 0 0 r pm3 0#PpU 

mmm8iimm<D^mzxy4)VA^v mmi 

0 1 Mm) . fFfiGLit. 

[0 10 6] (Jtttftll 1) *!i±#«[# (E-Mo-M 

o <Dttt>r)\zmti:*7-]s>zm^K.m\t. mmmQt 
mm<Djj&-vpc&m'£vtz<, ±gpcsi2 5oog 

t, 1 2 5 gW^^'J Dt^ h*«kO!7. 5 g©AO 
6 0SF7^^1/>KLfc. 30mm<E>2«W 
m«.(B*S!« «*) IS, LABOTEX3 0) 
K S/g}&&2 8 0^-3 0 Or, HHIS&l 0 0 r pmT 

JUA-ffc O^P 10 2 /im) U fKBUfc. 
[0 10 7] 

V>m\ZMMt?Z>Z.i:, ttttt. W*%77>*>9h\t 
(SSS/SffcoH:) *U 0~3 0 0T&9, ii^y -f 
^AOffigi 1 0 0 jim^K^ffi-r-S V7>*fi±1l£#: 

©#ffiit4isfc o ©iff Kg 3 o e^ic-r-s c t k <to 

#tt **»-+tt*5£tt:fe J: tf5C#©SiH4£&#-T £ £ £ 
[0 10 8] 
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